A survey was conducted to determine the prevalence of trypanosomes in cattle and sheep in Kaura Local Government Area (LGA) of Kaduna State, southern guinea savanna, Nigeria. Animals were sampled in 12 villages from the districts of Bondong, Fada, Kadarko, Kukum, Manchok and Zankan. Sampling visits were undertaken on seasonal basis in the late wet season (October), early dry season (December), late dry season (February) and early wet season (June). Three-ml blood samples were collected from the jugular vein of 395 cattle and 37 sheep. The results revealed that 21.53 ± 1.97% (range 9.4-43.8% per village) of the total animals were infected with various species of trypanosomes, with the prevalence in bovine and ovine being 20.51 ± 2.03% and 32.43 ± 7.69% respectively. Trypanosoma vivax had the highest infection rates (64.52%), followed by T. brucei (18.30%) and T. congolense (17.20%). Infections varied significantly among the districts, ranging from 9.7% at Zankan to 36.9% at Manchok (t=13.08; df=3; p<0.05;). Infections were significantly higher in the early dry season compared to the other sub-seasons (t=5.12; df=5; p<0.05; pvalue=0.004). Thirty three percent of the 12 villages screened had low prevalence figures (0-20%) while the remaining had high figures up to 40%. From the figures obtained, it appears that infections with trypanosomes are highly prevalent in cattle and sheep in Kaura LGA and may be a serious constraint to profitable livestock production in the area. The need to develop an effective control/eradication programme against the disease to boost the poverty eradication programme of the Federal Government is recommended (Afr. J. Biomed. Res. 10: 67 -72, January 2007)
INTRODUCTION
Animal trypanosomiasis is a disease complex caused by protozoa in the genus Trypanosoma which develops cyclically in the vector, the tsetse-fly. It is ranked the fourth most important disease of cattle in Nigeria after rinderpest, contagious bovine pleuropneumonia (CBPP) and dermatophilosis (streptothricosis) (Ademosun, 1973) .
The disease is highly endemic in many areas in the country. Surveys of North central Nigeria conducted between 1989 Nigeria conducted between -1991 , showed a disease prevalence of 4.3% in cattle while later studies (1993) (1994) (1995) (1996) showed an increased prevalence of 10.6% (Onyiah, 1997) . In the southern guinea/derived savannah regions, prevalences of 6.7% and 2.7% were recorded in Bendel and Ogun states (Ikede et al., 1987) . Other prevalences are 1.5% for the montane vegetation (Anene & Ezekwe, 1995) and 44% recorded among imported Friesian cattle breeds in the forest zone (Jibike et al., 1995) . A lower rate of 5% was obtained on the high plateaux of Jos, Mambilla and Obudu, areas previoulsly reported to be tsetse-free (Anene et al., 1991 , Anosa, et al., 1993 , Dede et al., 1996 .
In this paper, we examine the prevalence rate of trypanosome infections in ruminants in pasture-rich Kaura Local Government Area (LGA) of Kaduna State as a way of identifying priority areas to be targeted by the proposed extensive eradication programme of the Pan African Tsetse and Trypanosomiasis Eradication Campaign (PATTEC). The presence of high population of Fulani pastoralists, most of whom have resided in the area for several decades makes the area a high priority for control, both to the stockmen, local authorities and the Federal Government. This is justified because the tsetse-infested area in Nigeria is large, trypanosome infections in animals is widespread and available resources and capacity so limited, that prioritisation of intervention areas is important.
MATERIALS AND METHODS Study Area
Details of the study area have been described (Ahmed, 2003) . Cattle and sheep were sampled for trypanosomes in 12 villages from the districts of Bondong, Fada, Kadarko, Kukum, Manchok and Zankan within the LGA (Fig. 1) .
Screening and Diagnosis of Infections in Livestock
The cattle investigated were mainly local zebu or Bunaji breeds (Gates, 1952) Three ml-blood samples were collected from the jugular vein of each animal and placed into bottles containing EDTA as anticoagulant. The samples were stored in cool boxes and examined approximately 2 hr later using the Haematocrit Centrifugation Technique (HCT) (Woo, 1970) and the Buffy Coat Method (BCM) (Murray et al., 1977) . Giemsa-stained thin film was used for morphological differentiation of trypanosome species (Hoare, 1972 , Schalm et al., 1975 .
RESULTS
A total of 395 cattle and 37 sheep of various ages were investigated during the survey. The results reveal that 21.53 ± 1.97% (range 9.4-43.8% per village) of the total animals were infected with various species of trypanosomes (Table 1 and Fig. 1 ). Of this, 20.51 ± 2.03% (81/395) occurred in bovines and 32.43 ± 7.69% (12/37) in ovines (Tables 2 & 3) . For both animal groups, infections A total of 395 cattle and 37 sheep of various ages were investigated during the survey. The results reveal that 21.53 ± 1.97% (range 9.4-43.8% per village) of the total animals were infected with various species of trypanosomes (Table 1 and Fig. 1 
DISCUSSION
The prevalence of 21.5% recorded during this study portrays the LGA as a high-risk zone. The alarming higher prevalence earlier reported by Maikaje (Maikaje, 1998) was probably because his investigations were conducted shortly after a devastating trypanosomiasis outbreak and the animals were still recovering from the effects. The preponderance of T. vivax in the animals screened in this study, compare favourably with earlier observations in the Northern Guinea savanna zone (Ahmed & Ndifon, 1993 , Kalu & Lawani, 1996 and other parts of Africa Bengaly et al., 1999) . The dominance of this group of trypanosomes may be due to one or both of the following reasons: the simplicity and short duration of the life cycle of the parasite in the vector compared to those of congolense and brucei groups (Itard, 1989) and its potential as an agent for mechanical transmission by biting insects (Wells, 1972) , of which fifteen species have been recorded in the study area (Ahmed et al., 2005) .
Because of the seriousness of the problem in the area, the pastoralists are forced to adopt various measures to address it, including the use of prophylactic and curative drugs as well as practicing a form of animal husbandry of moving their stock from the lowlands to the tops of hills during the wet season to avoid tsetse-animal contact (Maikaje, 1998 , Ahmed, 2003 . Clearly, no serious effort has been directed at the vector. The drugs commonly used are Berenil® (1, 3 bis (4-aminodinophenyl triazene)) and Samorin® (isometamedium chloride) which may have been suppressing the disease below outbreak thresholds most of the time, portraying a false picture of safety. Although studies on cyclical transmission of trypanosomes under the influence of residual drugs or antibody has received only minimal attention, there is evidence that several drug-resistant strains of trypanosomes are circulating in the study area (Maikaje, 1998), which may not be unconnected to the uncontrolled use of drugs by the stockmen. Stephen (1963) showed experimentally that G. p. palpalis, the same tsetse species present in the area is an efficient transmitter of drug-resistant strains of trypanosomes, with such resistant strains retaining their resistance to the specific drugs under consideration when they are subsequently transmitted cyclically by the fly (Gray & Roberts, 1971 ). The situation clearly shows that chemotherapy, to the exclusion of other approaches is not adequate to manage the problem in the area. A successful solution to the nagana problem would appear to require a sustained, planned integrated approach of using prophylactic and curative drugs, simultaneously with vector eradication. When planning the vector control component, in addition to planning for the cyclical tsetse vectors, attention should also be given to the numerous species of other biting insects present in the area that may have been transmitting the trypanosome parasites mechanically. These groups of insects are usually neglected when planning trypanosomiasis control/eradication campaigns despite the significant role they play in the epidemiology of the disease.
A valid conclusion that can be drawn from this work is that, in general, the LGA can be considered to present three epidemiological patterns, each of which may require different levels of control/eradication inputs (Figs. 2): 1. Region of high/severe endemicity at Bondong, Manchok and Kadarko districts in the northwest and north east. 2. A region of medium prevalence at Fada and Kukum districts in the north-west. 3. A region of low prevalence in the mountain ranges of Zankan district in the south-east Over the years, the uncontrolled use of prophylactic and curative drugs and the practice of moving herds from the lowlands to the tops of Kagoro and Attakhar hills during the wet seasons (Maikaje, 1998 , Ahmed, 2003 have failed to produce lasting solution to the problem. It is suggested that a successful solution to the nagana problem would appear to be the use of a well coordinated treatment regime and a simultaneous planned area-wide eradication of the tsetse in the entire area as well as the numerous species of other biting dipterans that may be worsening the situation by acting as mechanical transmitters.
